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Scenarios  of  future  outcomes  often  provide  context  for policy  decisions  and  can  be a form  of science
communication,  translating  complex  and  uncertain  relationships  into  stories  for  a broader  audience.
We  conducted  a survey  experiment  (n =  270)  to test  the  effects  of  reading  land  use change  scenarios  on
willingness  to  participate  in  land  use  planning  activities.  In the  experiment,  we  tested  three  combina-
tions  of  scenarios  across  two  time  periods,  comparing  survey  responses  of  individuals  reading  a set of
scenarios  with  individuals  who  did  not  read scenarios.  Reading  scenario  narratives  increased  willing-
ness to  participate  in land  use  planning  activities  and  perceived  self-efficacy.  Measures  of  interest  and
sense  of  community  also  increased  willingness  to participate.  Tests  of an  indirect  mediation  model  found
elf-efficacy self-efficacy  partially  mediated  the  effect  of  reading  scenarios  on  willingness  to participate.  This latter
relationship  may  be  a mechanistic  explanation  for the  effect  of  reading  scenarios.  Envisioning  the future
with  brief,  bulleted  scenarios  of land  use  change  in a  print  format  appears  to increase  self-efficacy  in plan-
ning  for  the  future.  Our  results  suggest  scenarios  can serve  as a  vehicle  for changing  public  participation
in  land  use  planning.

Published by  Elsevier  Ltd.
. Introduction

Since the 1960s, land use planners have incorporated scenarios,
r plausible conditions, at some time in the future, into long-term
omprehensive visioning and planning. By portraying alternative
uture conditions, scenarios can expand thinking and broaden peo-
le’s perspectives in the context of planning efforts (Xiang and
larke, 2003). Scenarios are increasingly used to explore possi-
le future changes in socioeconomic and biophysical conditions
Swart et al., 2004; GSC, 2014). With expanding media outlets,
cenarios can now reach much wider audiences. These concurrent
ncreases in application and audience scope intensify the need to
nderstand scenarios’ effects on perceptions and behaviors. With
cenario audiences expanding beyond small groups of participating
takeholders, understanding the preferences of the general popu-
ation becomes an important step in scenario planning (Kaltenborn
t al., 2012). Such efforts can enable greater representation of cit-

zens in planning. Here, we conducted a survey experiment of the
eneral population in Maine, USA, to examine their scenario pref-

∗ Corresponding author.
E-mail address: michelleljohnson@fs.fed.us (M.L. Johnson).
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264-8377/Published by Elsevier Ltd.
erences and to test the effects of reading land use planning-focused
scenarios on participation in planning activities.

In this paper, we  broadly define scenarios as plausible condi-
tions at some time in the future. Qualitative scenario narratives
are descriptive stories that create images of future worlds and
conditions, which enable public participation with scenarios
(Chakraborty, 2011; Hopkins and Zapata, 2007). This paper focuses
on written, qualitative scenarios of land use change presented in
a bulleted format to allow readers to easily compare conditions
across scenarios. By exploring “what if” questions through sce-
narios, participants can become more engaged in imagining the
future and overcome cognitive biases that anchor them to the status
quo (Schoemaker, 1993; Tversky and Kahneman, 1974). Scenarios
also provide context for policy decisions and qualitative scenarios
are becoming a form of science communication, translating com-
plex, uncertain relationships into stories for a broader audience
(Sheppard et al., 2011; Ramos, 2010). Because of the increasing
use of qualitative scenarios as communication, understanding how
people interpret and react to scenarios is important.

Scenarios are an opportunity to involve the public in planning

for the future. At present, participatory planning (planning with the
public) infrequently includes the wider population; instead, pro-
cesses often involve a non-representative group of stakeholders
(Höppner et al., 2008; Scott, 2011). Planning scholars view citi-

dx.doi.org/10.1016/j.landusepol.2016.05.007
http://www.sciencedirect.com/science/journal/02648377
http://www.elsevier.com/locate/landusepol
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en engagement as a critical mechanism for trust, credibility, and
ommitment (Burby, 2003; Innes and Booher, 1999; Campbell and
arshall, 2000). However, planners are less likely to engage citizens

han recommended by researchers; Brody (2003) noted a lack of use
f innovative public participation methods and persistent reliance
n traditional methods, such as public hearings. Shipley and Utz
2012) also note that planners lack a vetted tool for evaluating
articipation methods for procedural and distributional fairness.

Reading scenarios of future changes may  affect willingness to
articipate in planning. However, research quantitatively measur-

ng citizen engagement with voluntary land-use planning activities
s infrequent (Höppner et al., 2008). Intent to participate in planning
ctivities is higher for people with higher levels of intrinsic interest
Syme and Nancarrow, 1992; Höppner et al., 2008), self-efficacy,1

utcome expectancy,2 and place attachment (Höppner et al., 2008).
ecause sense of community3 and place attachment are overlap-
ing concepts (Pretty et al., 2003), a higher sense of community
ay  also increase intent to participate. In addition to affecting will-

ngness to participate, it may  also be true that reading scenarios
f the future can affect the above factors. We do know scenarios
an increase individuals’ estimates of occurrence for low probabil-
ty events (Griffin et al., 1990; Kuhn and Sniezek, 1996; Koehler,
991). Also, scenarios can vary the frame for an issue, by high-

ighting certain effects of an issue while concealing others (Tversky
nd Kahneman, 1974; Chong and Druckman, 2007). Therefore, we
onducted a survey experiment to test effects of reading scenario
arratives on willingness to participate in land use planning activ-

ties, and on the other factors (e.g., interest in the issue) that may
ncrease willingness to participate. Our results suggest some sce-
arios can increase both willingness to participate and the factors
ffecting willingness to participate.4

. Hypotheses and theoretical framework

Our primary objective is to understand how reading scenarios
ffects citizens’ engagement with land use planning. Guided by the
iterature, we tested five hypotheses:

1. Reading scenarios will increase willingness to participate in
and use planning activities.

2. Reading different scenarios will have varying impacts on will-
ngness to participate in land use planning activities.

3. Reading less-distant future scenarios (year 2033) will have a
reater increase in willingness to participate in land use planning
ctivities than more-distant future scenarios (year 2053).

4. Self-efficacy, outcome expectancy, interest, sense of com-
unity, and reading scenarios will positively affect willingness to

articipate in land use planning activities.

5. Self-efficacy will mediate the effect of reading scenarios on
illingness to participate in land use planning.

We  assessed willingness to participate in land use planning as

he behavioral intent for participation (Hypothesis 1). Participa-
ion behaviors can be difficult to identify within a survey format,
s these behaviors are not a regular, daily occurrence. Therefore,

1 Self-efficacy is the belief in one’s capacity to execute a behavior (Bandura, 1982).
2 Outcome expectancy is the belief there is an appropriate strategy to bring about

he  desired outcome (Bandura, 1986).
3 Sense of community refers to the social community, either located in a physical

lace or a group of people sharing common traits and identity regardless of location
Gusfield, 1975).

4 We use the term “land use planning activities” to refer to activities such as
ttending public meetings, volunteering on planning committees, or other forms of
ublic participation related to land use planning.
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we used the construct of behavioral intent, as it is a predictive
antecedent to behavior (Ajzen, 1991). While behavioral intent is
known to have predictive power, it does not fully explain behav-
ior. Intentions account for only 20–30% of variance in behavior
(Gollwitzer, 1999); strong intentions are reliably observed to be
realized more often than weak intentions (Ajzen, 1991).

We also examined the effects of different scenario frames on
willingness to participate (Hypothesis 2). Scenario presentation
can affect assessed plausibility and probability of the occurrence
of future events. Negative scenarios are difficult to envision and
accept (Schoemaker, 1993); they are often given less weight than
positive scenarios. Reading positive and negative scenarios affects
estimates of behavioral responses, as there is a preference to believe
the future will unfold as desired and that obstacles can be over-
come (Newby-Clark et al., 2000). Positive framing of scenarios also
has a greater impact on predictions than scenario plausibility. Kuhn
and Sniezek (1996) found that reading any scenario increased con-
fidence in the scenario’s occurrence, while multiple scenarios and
single, complex scenarios resulted in increased uncertainty as com-
pared to single, simple scenarios.

To assess the effects of scenario time frame on individuals’
responses, we explored the sensitivity of effects across two future
time frames (Hypothesis 3). The farther away the future is, the
greater the abstractions made about it (Nussbaum et al., 2006;
Liberman and Trope, 2008). Individuals, on average, considered the
future to be 15 years ahead, and their ability to imagine the future
ends after 15–20 years (Tonn et al., 2006). Scenarios can make the
distant future more concrete by impacting beliefs and affect (i.e.,
emotion) and altering individuals’ confidence and perception about
what may  happen in the future (Schoemaker, 1993). We  investi-
gated whether the timeframe in which a scenario is viewed affects
the intent to participate in land use planning activities.

To assess additional factors affecting willingness to participate
(Hypothesis 4), we addressed a number of constructs identi-
fied in the citizen engagement literature: self-efficacy, outcome
expectancy, interest, and sense of community. Self-efficacy is
strongly related to intent and action. When citizens have a low
level of self-efficacy, government has a limited ability to engage
them in community problem-solving, as individuals are unlikely
to participate in activities where they perceive themselves inef-
fective (Hibbard and Lurie, 2000). Outcome expectancy is the
belief there is an appropriate strategy to bring about the desired
outcome (Bandura, 1986). Current operational definitions of self-
efficacy are likely to be influenced by expected outcomes, indicating
researchers should acknowledge the causal influence of outcome
expectancies on self-efficacy (Williams, 2010). Intrinsic interest is
an important motivator of behavior (Bandura and Schunk, 1981)
and also has been demonstrated to be a predictor of community
participation in planning (Syme et al., 1991).

Sense of community3 has been linked to citizen engagement.
Foster-Fishman et al. (2009) found sense of community as a norm
that strongly predicted citizen participation, and Perkins et al.
(1990) found individuals holding a high sense of community are
more likely to pursue citizen action. To date, no one has examined
the relationship between sense of community and willingness to
participate in land use planning-specific activities.

To fully assess the effect of scenarios on willingness to partic-
ipate, we also considered whether self-efficacy could mediate the
effect of scenarios on willingness to participate (Hypothesis 5). Self-
efficacy is a known factor affecting behavioral intent; as such, it is
included in the Theory of Planned Behavior as perceived control
(Ajzen, 1991). Perceived control has been demonstrated as a medi-

ator variable in other behaviors (Baron and Kenny, 1986); for this
reason, we specifically examined whether self-efficacy could act as
a mediator variable between reading scenarios and willingness to
participate.
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Below are two sto rie s of what  the futur e co uld look  like in  Maine in [2033/2053].  Plea se rea d thro ugh 

both  st ories.  Then identify which  is  more  likel y and whic h you prefer. 

CURR ENT TRENDS  (Cu rrent) 

ECONOMY  – Employment  trends co ntinue 

unchanged. 

HOUS ING/COMMERCIA L AREAS – New  

housing and  business  de velop ment oc cur mostly  in 

suburban  an d nearb y rural  areas. 

POPULATION – Small  increase,  but then  a slow 

decrease in state  popu lati on; aging trend continues. 

AGRICULTUR E AND  FORESTRY  – No  change  

in these sect ors from toda y. 

LOCAL FOCUS (Lo cal)  

ECONOM Y – Emplo yment trends  change  in 

respo nse to  increa sed demand for lo cal pro ducts; 

Maine's  eco nomy suppo rts more  local  busi nesses 

than  under  Current  Trends.   

HOUS ING/ COMMERC IAL AREAS  –Downtowns  

and adjacent  nei ghborho ods  are  revitalized;  New 

hous ing  and business devel opment occur in urban, 

suburban,  and  rural  area s. 

POPULATION  – Small  increa se in  state 

populat ion. 

AGRICULTURE  AND FORESTRY  – Increase d 

demand  for lo cal agricul tural an d fore st product s 

helps both sector s grow relati ve to  Cur ren t Tren ds. 

MAINE MA RKET PLACE  (Mar ket)  

ECONOMY  – Employment  trends change; 

Mai ne's economy shifts to  match  the nat ional 

economy an d supports more  service  jobs  than 

under Cur ren t Tren ds; the Ea st-West hi ghway is 

built; Maine's  renewable energy sector  gro ws. 

HOUS ING/COMMERCIA L AREAS – New  

housing and  business  development oc cur mostly  in 

suburban  an d nearb y rural  areas  as  people  move 

closer  to to wns from ru ral areas. 

POPULATION – Dec rease in stat e po pulation, 

with  southern urba nized  regions increa sing an d 

remote rural regions  depopulating.   

AGRICULTUR E AND  FORESTRY  – Small  sca le 

farms and forest ry operat ions  dec line, whi le larger, 

indu stri al operations remain.     

AMENI TY-BASED  GROWT H (Ameni ty) 

ECONOM Y – Emplo yment trends  change ; Touri sm 

and relate d se rvice  industr y employment increases 

in inland areas  along  I-95  and ne ar coastal  area s, 

lakes, and recreat ion  lands. 

HOUS ING/ COMMERC IAL AREAS  – To wns  

alon g I-95  become amenit y-based desti nat ions  for 

retirees  an d young  families;  a nat ion al park  near 

Baxter State  Park revitalize s to wns in  the  area; 

areas  nea r the coast,  lakes,  and rec reat ion  lands  see 

increased de velo pment. 

POPULATION  – Increa se in state  pop ulation  due to 

in-migration  and  reten tion of youth;  pe ople move 

closer to  town s, lakeshores,  the coast,  and 

recreati on la nds. 

AGRICULT URE  AND FO RESTRY  – Bot h sect ors 

decline relat ive to  Current  Trends as increa sed 

develo pment reduces  the stock  of working  lands. 
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ig. 1. Four scenarios presented to survey respondents in six conditions (Curr
ent/Amenity/2033, Current/Amenity/2053).

. Methods

.1. Survey design and administration

Our data are from a mail survey5 sent between May  and
eptember of 2013, to a representative sample of 1200 Maine adults
rawn from an InfoUSA® national sample. After an initial introduc-
ion letter, each round presented the participant with the 12-page
urvey, a reminder letter, and a one-dollar cash incentive. We  ran-
omly assigned respondents to receive a survey, either with (1) two
cenarios in a text format or (2) with no scenarios. All individuals
eading scenarios (hereafter, readers) and not reading scenarios
hereafter, non-readers) responded to questions about intent to
articipate in planning activities; interest in the town’s future,
ense of community at the town level, and agency around land use
lanning (outcome efficacy and self-efficacy, Table 1). We collected
emographic information, such as age, gender, income, children in
ousehold, household size, years in Maine, and education level, to
ssess the representativeness of the sample.

The four scenarios we presented describe potential changes in
aine (Fig. 1). Aside from the baseline scenario, Current Trends, we

onstructed each scenario to diverge systematically from the sta-
us quo in multiple areas (the economy, housing/commercial areas,

opulation, and agriculture and forestry), thereby approximating
ocioeconomic scenarios affecting land use change (e.g., Alcamo
t al., 2008; Bennett et al., 2003). We  elected to present qualitative

5 We used a two-round modified Dillman method (Dillman, 2007).
arket/2033, Current/Market/2053, Current/Local/2033, Current/Local/2053, Cur-

scenarios of land use change (Fig. 1), rather than specific landscape
maps of the different scenarios because presenting place-specific
spatial data to our statewide participants would be challenging in a
mail survey. These scenarios were designed to address issues land
use planners are likely to consider when engaging the public in
comprehensive planning. Readers were randomly assigned one of
three combinations of scenarios across one of two  time periods:
2033 or 2053, for a total of six conditions (Fig. 1). To isolate the
potential effects a particular scenario could have on other variables
while minimizing respondent fatigue, we presented each reader
with a pair of scenarios. All readers saw the Current Trends scenario
plus one other scenario. We  also elected to present the scenarios in
bulleted form, rather than the more common narrative format, so
that readers could more readily compare attributes of the scenar-
ios. We  then asked readers to identify both their preferred scenario
and the most likely scenario, to encourage close consideration of
the scenarios and to identify whether preferred and most likely
scenarios varied among scenario set viewed.

3.2. Sample derivation and characteristics

The completed surveys were double entered into an ACCESS
database and then compared and cleaned of errors to create the
final dataset. We  addressed missing data, examining the sample
for non-random patterns by comparing demographic variables of

respondents with and without missing data.

Our response rate is 28.3% {334 received/(1190 surveys sent
out minus 10 undeliverable)}. We  screened data for accuracy and
missing values, finding 313 of 334 cases had completed part or all
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Table  1
Variablesa addressed by this study.

Factor Measurement

Willingness to participate I am willing to participate in land use planning activities in my town
Self-efficacy I feel able to contribute to planning for the future of my  town
Outcome expectancy I am confident that my  town can effectively plan for the future
Interest in the issue I care about my  town’s future
Sense of communityb I feel like I belong in the town I live in

I  have a good bond with others in the town I live in
For  doing the things that I enjoy most, no other place can compare to my town
My  town reflects the type of person I am

ent: (7 = strongly agree, 1 = strongly disagree).
ity index (Peterson et al., 2008); each item represents one of the four facets of sense of

c  connection.
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Fig. 2. Mediation model of reading scenarios (X), self-efficacy (M), and willingness
a All variables are based on responses to 7-point Likert scale questions of agreem
b This is an index created from four questions from the Brief Sense of Commun

ommunity: reinforcement of needs, membership, influence, and shared emotional

uestions. Of the 313 cases, 8.6% contained missing data (ranging
rom one to two out of nine items missing). We  employed list-wise
eletion to address missing data, leaving 270 cases with complete

nformation for hypothesis testing and regression analyses.
We assessed missing data for non-random patterns by con-

ucting independent t-tests on missing data with respect to
emographic variables. We  found significant differences between

ull and incomplete respondents in terms of age (p < 0.001), num-
er of children in household (p < 0.001), and income (p < 0.001).
espondents fully completing surveys are more likely to be older,
ave less children and smaller households, and have lower incomes.
owever, for variables used in this study, incomplete responses had
nly one to two missing items out of the variables of interest.

To assess non-response bias, we compared our final sam-
le of 270 respondents with the population of Maine on three
ommonly used sociodemographic variables: gender, age, and edu-
ation (Table 2), per Brenner et al. (2013). As often the case with
ail surveys, respondents to our survey are more likely to be older,
ale, and more educated than the general population of Maine,

rom which our sample was randomly drawn.
Of the 270 respondents included in this study, 122 were scenario

eaders (Current/Market scenarios, n = 43; Current/Local scenarios,
 = 46; Current/Amenity scenarios, n = 33), and 148 were nonread-
rs. We tested for demographic differences among groups and
ound no significant difference between readers and nonreaders,
xcept for years lived in Maine. Individuals reading the Cur-
ent/Amenity scenarios had lived in Maine significantly less than in
he other groups (F = 2.71, p-value = 0.07). Therefore, we included
ears lived in Maine as a control variable in our regression analyses.

.3. Data analysis

Using survey responses, we tested our hypotheses with ANOVA,
inear regression, and indirect mediation modeling, using R 2.15.3
R Core Team, 2012). We  used an alpha of 0.1 in these statistical
nalyses. We  applied ANOVAs to look for differences in five vari-
bles between nonreaders and all groups of readers (pooled), (2)
onreaders and each of the three reader groups, and (3) differences
etween year of the scenarios read (2033/2053). For Hypothesis 4,
e employed ordinary least squares linear regression including the

ollowing explanatory variables: self-efficacy, outcome expectancy,
nterest, sense of community, years lived in Maine (as a control vari-
ble), viewed Market scenario (yes/no dummy  variable), viewed
ocal scenario (yes/no dummy  variable), viewed Amenity scenario
yes/no dummy  variable), and viewed scenario year as 2033 (yes/no
ummy  variable). Zeros in all three scenario dummy  variables
Market, Local, and Amenity) represent the group that viewed no

cenarios.

We conducted indirect mediation modeling for Hypothesis 5
ith the MBESS package (Kelley, 2010), which uses procedures sug-

ested by Preacher and Hayes (2004, 2008). The mediation model
to participate (Y).

tested reading scenarios (yes/no) as the independent variable, self-
efficacy as the mediator variable, and willingness to participate
as the dependent variable (Fig. 2). This approach requires a large
sample size for each group; therefore, we  pooled the three reader
groups into a single reader group.

4. Results

4.1. Descriptive and correlation statistics

Readers preferred the Local Focus and Amenity-Based Growth
scenarios over the Current Trends scenario (Table 3). Readers iden-
tified the Maine Marketplace scenario as less preferred than the
Current Trends scenario. This difference in preferences was signif-
icant across reader groups, identifying preferred and not preferred
scenarios. Under all scenario combinations, the majority of readers
identified the Current Trends scenario as the most likely.

We  examined Pearson’s correlations among demographic and
construct variables (Table 4). To minimize loss of power from
missing data, we  applied pairwise comparison and pooled across
scenario treatments, recognizing pairwise comparisons’ limits
in comparing across variables. We  found moderate correlations
among all construct variables (willingness to participate, self-
efficacy, outcome expectancy, interest, and sense of community).
Only sense of community and interest in the community’s future
were correlated with demographic variables. Increased age was
correlated with increased sense of community and interest in the
community’s future, while being male was  positively correlated
with sense of community. However, years lived in Maine, income,

and education were not correlated with any of the construct vari-
ables of interest.
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Table 2
Descriptive statistics of the completed survey sample as compared to population statistics for age, gender, and education level.

Sample (%) Population (%)

Age
18 to 24 years 2% 11%
25  to 39 12% 21%
40  to 54 years 21% 29%
55  to 64 31% 18%
65+ 33% 17%

Gender
Male 62% 49%
Female 38% 51%

Education
Less than high school 3% 9%
High school 23% 35%
Some post-secondary 32% 29%
Bachelor’s degree 23% 18%
Graduate/professional degree 18% 10%

Data Source: US Bureau of the Census, American FactFinder, 2013. DP-1 General Population and Housing Characteristics (2010 Census), DP03 Selected Economic Characteristics,
S1501  Educational Attainment (2012 American Community Survey 1-Year Estimates) for the state of Maine.

Table 3
Scenario group respondents’ preferred and most likely scenarios, between the Current Trends and other scenario read and between scenario years (2033/2053).a

Other Scenario Year of Scenarios

Maine Marketplace Local Focus Amenity-based Growth �2 (d.f. = 2) 2033 2053 �2 (d.f. = 2)

Which of these two futures do you prefer? 10.32***,a 0.40
Current  Trends 59% 16% 33% 40% 31%
Other  Scenario 41% 84% 67% 60% 69%
n  41 43 30 57 58
Which  of these two futures do you think is most likely? 2.64 0.00
Current  Trends 69% 60% 75% 70% 68%
Other  Scenario 31% 40% 25% 30% 32%
n  42 44 32 56 62

†p  < 0.1, *p < 0.05, **p < 0.01.
*** p < 0.001.

a Tests whether there is a difference across groups in individuals’ identification of the Current Trends scenario versus other scenario viewed in terms of preference and
perceived likelihood.

Table 4
Pairwise Pearson’s correlations for construct and demographic variables, pooled across all partial or complete survey responses (n = 270).

Willingness to
Participate

Self-Efficacy Outcome
Expectancy

Interest Sense of
Community
scale

Years lived in
Maine

Gender (Being
male)

Age Education Income

Willingness to Participate 1 0.5*** 0.3*** 0.44*** 0.41*** 0.05 0.16 0.08 0.16 −0.01
Self-Efficacy 1 0.47*** 0.31*** 0.38*** 0.09 0.12 0.11 0.08 0.03
Outcome Expectancy 1 0.32*** 0.43*** 0.04 0.07 0.07 0 0.02
Interest 1 0.54*** 0.14 0.05 0.22** 0.01 −0.01
Sense of Community scale a 1 0.17** 0.12** 0.25*** 0.02 −0.01
Years  lived in Maine 1 0.11 0.59*** −0.36*** 0.22*

Gender (Being male) 1 0.11 −0.05 0.17
Age  1 −0.17 −0.18
Education 1 0.46***

Income 1

†p  < 0.1.
* p < 0.05.

4
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** p < 0.01.
*** p < 0.001.

a Average of 4 items, � = 0.84.

.2. Hypothesis testing

We  found (Table 5) significant positive effects of reading a
cenario on willingness to participate (Hypothesis 1), significant
ifferences for willingness to participate depending on the assigned
cenario (Hypothesis 2), but no difference in effects across the dif-

erent future years (Hypothesis 3). Sense of community differed
mong those reading scenarios in 2033 and in 2053; respondents
eading about a more distant future also have a higher sense of
ommunity.
Self-efficacy, interest in the issue, and sense of community
were significant, positive predictors of willingness to participate,
while outcome expectancy was not (Table 6, Specification 1). The
effect of reading scenarios on individuals’ willingness to participate
depended upon the scenario combination viewed, with the Cur-
rent/Local scenario combination having the greatest positive effect

of the three scenario combinations (Table 6, Specifications 2 and 3).
The effects of the Current/Market and Current/Amenity scenarios
were not significant. The year in which the scenario was  set (2033
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Table  5
Means, a (standard deviations), and F statistics (one-way ANOVA) for construct variables, by No Scenario/Scenario (n = 270), scenario set (Market, Local, Amenity, n = 122),
and  scenario year (2033/2053, n = 122).

No Scenario/Scenario Scenario Set (Current + Second Scenario) Scenario Year

No Scenario Scenario F (1,269) Market Local Amenity F (2120) 2033 2053 F (1,121)

x̄ (s.d.) x̄ (s.d.) x̄ (s.d.) x̄ (s.d.) x̄ (s.d.) x̄ (s.d.) x̄(s.d.) x̄ (s.d.) x̄ (s.d.) x̄(s.d.)

Willingness to Participate 4.30 (1.58) 4.93 (1.53) 11.55***,b 4.89 (1.56) 5.37 (1.31) 4.52 (1.68) 3.30* 4.88 (1.42) 5.03 (1.65) 0.33
Self-Efficacy 3.89 (1.64) 4.45 (1.70) 7.50*** 4.21 (1.83) 4.57 (1.66) 4.61 (1.60) 0.67 4.45 (1.65) 4.45 (1.77) 0.00
Outcome Expectancy 3.91 (1.49) 4.21 (1.46) 2.62 4.35 (1.23) 4.15 (1.57) 4.09 (1.54) 0.34 4.23 (1.43) 4.17 (1.50) 0.24
Interest 6.01 (1.36) 6.01 (1.10) 0.00 6.09 (1.20) 6.02 (1.36) 5.88 (1.58) 0.23 5.92 (1.41) 6.10 (1.31) 0.54
Sense of Community scalec 4.65 (1.40) 4.87 (1.49) 1.61 5.06 (1.26) 4.73 (1.53) 4.80 (1.73) 0.57 4.63 (1.54) 5.13 (1.40) 3.50†

**p < 0.01.
† p < 0.1.
* p < 0.05.

*** p < 0.001.
a Scale: 1: strongly disagree, 2: disagree, 3: somewhat disagree, 4: neither agree nor disagree, 5: somewhat agree, 6: agree, 7: strongly agree.
b Tukey HSD pairwise comparisons: Market/Local, 0.53, p = 0.22; Market/Amenity, −0.32, p = 0.63, Local/Amenity, −0.85, p = 0.04.
c Average of 4 items, � = 0.84.

Table 6
Linear regression estimates of willingness to participate in land use planning activities (n = 270). The reference group for Specifications 2 and 3 is nonreaders.

Specification 1 Specification 2 Specification 3

ß SEß t ß SEß t ß SEß t

Intercept 0.62 0.42 1.46 0.53 0.42 1.26 0.54 0.42 1.27
Self-efficacy 0.34*** 0.06 6.25 0.32*** 0.05 5.93 0.34*** 0.06 6.07
Outcome expectancy −0.03 0.06 −0.53 −0.04 0.06 −0.66 −0.04 0.06 −0.62
Interest 0.36*** 0.08 4.63 0.37*** 0.08 4.85 0.37*** 0.08 4.71
Sense of community 0.14** 0.07 2.08 0.15† 0.07 2.20 0.15* 0.07 2.20
Years lived in Maine −0.00 0.00 1.09 −0.01 0.00 −1.54
Read  Market scenario (dummy) – – – 0.37† 0.22 1.68 – – –
Read  Local scenario (dummy) – – – 0.86*** 0.21 3.99 – – –
Read  Amenity scenario (dummy) – – – −0.03 0.25 −0.11 – – –
Read  2033 (dummy) – – – – – – 0.30 0.188 1.61

Specification 1: R2 = 0.34, adjusted R2 = 0.33, p-value < 0.001, Specification 2: R2 = 0.38, adjusted R2 = 0.36, p-value < 0.001, Specification 3: R2 = 0.35, adjusted R2 = 0.33, p-
value  < 0.001; Joint significance of fit test for scenario dummy  variables: F = 4.42, p = 0.002.

† p < 0.1.

o
e

e
u
b
i
t
d
a
i
i
H
r
p
i

5

p
s
s
s
n
d
t

* p < 0.05.
** p < 0.01.

*** p < 0.001.

r 2053) also was not significant (Table 6, Specification 3). Variable
stimators were robust under multiple specifications.

We also tested the extent to which self-efficacy mediated the
ffect of reading scenarios on willingness to participate in land
se planning (Hypothesis 5, Table 7). Specifically, the difference
etween the mediated and unmediated effects of reading scenar-

os on willingness to participate in land use planning was estimated
o be 0.08 (a × b) and to lie between 0.02 and 0.14 (95% confi-
ence interval), based on procedures recommended by Preacher
nd Hayes (2004, 2008). Because zero is not in the 95% confidence
nterval, we can conclude the indirect (or mediated) effect is signif-
cantly different from zero at p < 0.01. The results weakly supported
ypothesis 5, which predicted self-efficacy mediates the effects of

eading the scenarios on willingness to participate. We  found a
artial mediation occurring, with scenarios having both direct and

ndirect effects on willingness to participate.

. Discussion

Reading the Local or Market scenarios increased willingness to
articipate and simply reading a scenario increased self-efficacy,
uggesting that exposure to certain future scenarios, for even a
hort amount of time, may  directly and indirectly (by increasing

elf-efficacy) increase willingness to participate in land use plan-
ing. The effect of reading a scenario on willingness to participate
epends on the scenario combination provided. For example, in
he ANOVA, willingness to participate is higher for readers of the
Local scenario as compared to readers of the Amenity scenario
(Table 5). Similarly, in the regression, willingness to participate is
higher among readers of the Local or Market scenarios compared to
readers of the Amenity and no scenario groups (Table 6). Both the
Local and Amenity scenarios were identified as preferred to the Cur-
rent Trends scenario, suggesting which scenarios are included in a
scenario set may  affect willingness to participate in land use plan-
ning activities. Understanding the diversity of what residents view
as desirable may  be critical to encouraging greater participation
in planning activities. Inclusion of scenarios showing a preferred
future in mass media outlets (e.g., websites, newspapers) may
encourage public participation and increase the diversity of repre-
sentation in planning. Time into the future appears less important;
we did not find a difference in response variables between short-
and long-term scenario settings.

Unexpectedly, we found weak support that reading longer-term
scenarios (2053 versus 2033) resulted in a higher sense of commu-
nity. This result raises questions about the relationship between
sense of community and the psychological distance of events. In
construal theory about psychological distance, difficult decisions
are easier to make when they occur farther in the future (Lieber-
man  and Trope, 2008). It may  be that taking the longer view also
fosters a sense of community or that those with a higher sense of
community were more inclined to take the longer view. Additional

factors contributing to higher levels of sense of community among
respondents include age (older), time lived in Maine (more time),
and gender (male).
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Table 7
Bootstrapped mediation analysis results (B = 1000) using MBESS (Kelley 2010).

path/effect ß SE 95% CI

c scenario willingness to participate 0.65** 0.19 0.27–1.02
a  scenario self-efficacy 0.56*** 0.20 0.16–0.96
b  self-efficacy willingness to participate 0.43*** 0.05 0.33–0.53
c’  scenario & self-efficacy willingness to participate 0.40** 0.17 0.07–0.74
a  × b (scenario self-efficacy)* (self-efficacy willingness to participate) 0.08** 0.02–0.14

For paths, c: total effect of IV on DV; a: independent variable (IV) to mediator. b: direct effect of mediator on dependent variable (DV). c’: direct effect of IV on DV. a × b:
indirect effect of IV on DV through mediator, R2 = 0.248.
†p  < 0.1.
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* p < 0.05.
** p < 0.01.

*** p < 0.001.

Our study provides support for sense of community as a predic-
or of willingness to participate in land use planning activities. This
esult is likely because sense of community and place attachment
verlap (Pretty et al., 2003), and place attachment plays a known
ole in land use planning (Höppner et al., 2008). Unlike Höppner
t al. (2008), we did not find outcome expectancy to predict
illingness to participate; however, consistent with prior studies

Williams, 2010), we did find that outcome expectancy is positively
orrelated with self-efficacy, and we find self-efficacy increases
illingness to participate. The partial mediation of scenarios on
illingness to participate by self-efficacy and the relationship

etween outcome expectancy and self-efficacy suggest the poten-
ial for endogeneity. A structural equation model could more fully
xplore these relationships; such an approach would require a
arger sample size and is beyond the scope of this study.

Our ANOVA and bootstrapped mediation analyses results sug-
est reading scenarios of the future can increase willingness to
articipate by increasing self-efficacy. Individuals reading scenar-

os had a higher level of self-efficacy around planning for their
ommunity’s future than those who did not. Schoemaker (1993)
as pointed to scenarios altering confidence and perception about
hat may  happen in the future. This may  extend to confidence

bout one’s own ability to make change. Research on message
raming has also shown that emphasizing self-efficacy can be more
ffective than negative framing (O’Neill and Nicholson-Cole, 2009).
owever, where our regression analyses were able to parse out the
ffects of specific scenario sets, only the Current/Local scenario set
as significantly correlated with willingness to participate, sug-

esting a cautious interpretation in extending these relationships
o all scenarios.

Visualization techniques are often used in public health and
ther fields to affect an individual’s behavior because these visu-
lizations increase self-efficacy (Kim and Sundar, 2012; Taylor
t al., 1998). This same phenomenon may  occur when individuals
magine scenarios of community-level land use futures by reading
cenario narratives; increasing self-efficacy increases willingness
o participate. Our results run counter to some climate change
esearch, where imagining extreme negative scenarios of climate
hange reduced self-efficacy (Dockerty et al., 2006). While we found
o significant difference in self-efficacy among different scenario
ets viewed, more extreme or negative scenarios could have led
o different results. For example, extreme negative scenarios may
ead people to feel powerless while extreme positive scenarios

ay  empower the individual. Showing extreme scenarios could
lso affect scenario believability, reducing imaginative stretching
f future possibilities (Schoemaker, 1993). From these results, we
uggest future research should focus on this relationship between
lausibility and self-efficacy.
We evaluated the effects of scenarios on individuals to under-
tand the potential effects of scenarios presented to the general
opulation, yet scenario processes typically occur within a group
setting, and recent evaluation efforts examine them within this
context (Chakraborty, 2011; Nyerges and Aguirre, 2011). Group
dynamics are known to affect individuals’ assessment of probabil-
ity (Boje and Murnighan, 2014). Also, repeated involvement may
increase one’s investment in the outcome of the process (Staw,
1976) or decrease it, in cases of stakeholder fatigue (Janhansoozi,
2006). As such, our scenario experiment with brief contact cannot
be extended to longer-term, group-based work, but it does suggest
research directions for evaluating these scenario processes.

Additional future research is needed to understand how scenar-
ios can serve as a communication tool, or conversation boundary
object, beyond small groups of stakeholders. Researchers could
examine other perceptions, values, and behaviors potentially
affected by the increased use of scenarios in mass media, such
as decision-making and support for policies. Specifically building
upon this study of land use change scenarios, other mechanisms for
why scenarios affect willingness to participate could be explored.
Direct comparisons of scenario format (e.g., visual versus text
versus combined media) within a single study could be made, build-
ing upon individual studies examining the effects of one format
type. Our research examined the impact of a brief exposure to sce-
narios of the future in a written, bulleted format. Previous research
on presentation format often has focused on different visual pre-
sentation formats (Al-Kodmany, 1999; Schroth et al., 2015). We
would expect the potential for effects of scenarios to differ with
format (e.g., graphs versus maps versus bullets). While difficult to
separate format from process, future research on format’s effect on
the broader public is needed. Additionally, scale (e.g., global/local)
and interest, or saliency, of topic to the audience may  interact with
scenario format to affect decision-making. Longitudinal studies on
the impact of scenarios would also provide more information about
behaviors, not just behavioral intent.

While this study identified a difference in responses depend-
ing upon scenario set viewed, more research is needed to isolate
the factors contributing to these differences. Our scenarios used
broad categories (e.g., economy, housing, population, and agricul-
ture/forestry) and possible changes tailored to Maine, a rural state
in the United States with a natural resource-based economy. Land
use issues in other regions will vary, requiring other categories and
themes in order to be salient to audiences. The geographic scale
at which scenarios are developed can also determine scenarios’
level of detail. Assessing the sensitivity of audience reactions to
scenario components (e.g., categories, scale) could help guide the
design of scenario processes. Finally, much work has gone into iden-
tifying guidelines for developing a set of scenarios (Alcamo et al.,
2008; Chakraborty and McMillan, 2015). Future work could focus
on testing these guidelines relative to public participation and mass
communication, improving our understanding of how various par-

ticipation and outreach efforts during scenario development relate
to outcomes of the scenario process.
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. Conclusions

Planning with the public rather than for the public requires
xpanding public participation to include the broadest number of
embers of the public possible (Klosterman, 2013). Our research

emonstrates the potential for text-based scenarios of community-
evel land use changes to serve as a communication tool that can
irectly or indirectly increase willingness to participate in commu-
ity planning for the future, providing voice and agency to those
ho normally do not, or cannot, attend local meetings. Reach-

ng individuals not already likely to participate has implications
or planners seeking to increase the representativeness of public
articipation in planning. Scenarios could be included in emerg-

ng virtual public participation efforts (Gordon et al., 2011) or used
s outreach materials at the beginning of public participation pro-
esses. Current use of virtual participation appears more focused on
xposing more individuals to materials and decisions, but also has
he potential to extend to interactive dialogue and co-production
f materials (Kleinhans et al., 2015). Planning practitioners may
lso want to combine the presentation of such scenarios with
ther methods that evoke individuals’ sense of community and
elf-efficacy, like consensus building processes (Manzo and Perkins,
006) and shared community work (Sanoff, 2000). Connection to
he broader community and being in control about outcomes are
nown factors that increase people’s intent to participate in plan-
ing activities.

Our results also have implications for existing scenario
rocesses. Like self-visualizations increase self-efficacy around
hanging one’s individual habits, scenarios’ ability to increase
elf-efficacy may  also offset stakeholder fatigue for those already
articipating. These findings about self-efficacy support previous
ork which concluded that engaging with scenarios can transition

 scenario process from scenario development to actually using the
cenarios to make policy (O’Brien and Meadows, 2013). Given the
ultitude of scenario projects with public involvement underway

cross broad issues, such as land use, climate change, and ecologi-
al conservation (Peterson et al., 2003; Baker et al., 2004; Sheppard
t al., 2011; GSC, 2014), reducing stakeholder fatigue is an impor-
ant concern. Overall, our results suggest scenarios can be a vehicle
or increasing and extending public engagement around land use
nd planning issues.
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